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<DyHKUHOHAJlbHAJl M0P<l>0J10rHfl OPOHTAJIbHbIX 
H MATOHHbIX )KEJ1E3 y I1PE,II,CTABHTEJ1 EH U.ECTOA 
otpraa CARYOPHYLLIDEA 

B. T. AaBbiAOB, Jl. T. rioAAySHaa 

HccjieaoBaHbi (JjpoHTajibHbie h MaTOHHbie >Kejie3bi y qeTbipex bh^ob KapHocjjHjuiHAHbix uecTo a 
H a pa3Hbix CTaAHHx pa3BHTHH. H3yqeHo CTpoeHHe >Kejie3, hx ([jyHKUHOHajibHoe 3HaqeHHe, o6cy>KAaK)TCH 
Bonpocbi npOHCxo>KAeHHH h Mop(j)oreHe3a AaHHbix >Kejie3HCTbix o6pa30BaHHH. 

FIpeACTaBHTejiH uecTOA OTpaAa Caryophyllidea oOAaAaiOT pa3BHTbiMH (})poHTajib- 
HbiMH h MaTOHHbiMH >Kejie3aMH. OpoHTajibHbie >Kejie3bi, BnepBbie onHcaHHbie y Ca- 
ryophyllaeus mutabilis (= C . laticeps) (Will, 1893), BnocAeACTBHH 6hum o6Hapy- 

>KeHbI y HeCKOJlbKHX BHAOB 3TOrO OTpHAa B BHAe OTAeJIbHbIX KJieTOK H HX CKOnjieHHH, 
pacnojio>KeHHbix b napeHXHMe nepeAHHX otacaob Tejia qepBen (Mrazek, 1901; 
Pintner, 1906; Hunter, 1930; Wisniewski, 1930; Sekutowicz, 1934; Szidat, 1937, 

H Ap.). SjieKTpOHHO-MHKpOCKOnHMeCKHe HCCJieAOBaHHH pHAa KapHO(j)HJlJlHA BbIHBHAH 
CHHUHTHajibHoe CTpoeHHe >Kejie3, HajiHMne AByx TnnoB cenpeTa h cnoco 6 bi (})opMHpo- 
BaHHH ceKpeTopHoro MaTepnajia (XUbhaob, KynepMaH, 1979; Hayunga, 1979; 
Richards, Arme, 1981; Kuperman, Davydov, 1982; THMomeqKHHa, 1984). BMecTe 
c TeM ao HacTOHLuero BpeMeHH oeraiOTCH HencHbiMH MHorne Bonpocbi yAbTpaerpyK- 
Typbi, Mopc})oreHe3a h 4>yHKUHH c|)poHTaAbHbix >KeAe3. 

CBeAeHHH O MaTOMHblX >KeAe3aX OrpaHHMHBaiOTCH B OCHOBHOM OnneaHHHMH HX 

o 6 men Mopcj)OJiorHH (Bovien, 1926; Hunter, 1930; Loser, 1965, h Ap.)* 

OqeBHAHO, HTO CHAbHOe pa3BHTHe (J)pOHTaAbHbIX H MaTOMHbIX >KeAe3 OnpeAeAHeT 
aKTHBHoe ynacTne 3thx o6pa30BaHHH b >KH3HeA0HTeAbHOCTH qepBen h bo B3aHMO- 
OTHOUieHHHX KapHO(})HAAHA C OpraHH3MOM X03HeB. 3t0 AaAO OCHOBaHHe AAH AeTaAb- 
hoto HCCAeAOBaHHH >KeAe3 y qeTbipex bhaob Kapno^HAAHAHbix uecTOA Ha pa3Hbix 
CTaAHHX hx OHToreHe3a c noMombio SAeKTpoHHO-MHKpocKonnqecKHX, uhtoaoth- 
qeCKHX, THCTOXHMHqeCKHX H 3KCnepHMeHTaAbHbIX MeTOAOB. 

MATEPHAJ1 H METOAMKA 

MaTepnaAOM AAH HCCAeAOBaHHH nOCAy>KHAH KapHO(j)HAAHAbI Ha AHqHHOqHOH 
H B3pOCAOH CTaAHHX pa3BHTHH H3 nOAOCTH TeAa eCTeCTBeHHO 3apa>KeHHbIX OAHTOXeT 
h KHiueqHHKa KapnoBbix pbi6 (cm. TadAHuy). 

J\jW 3AeKTpOHHO-MHKpOCKOnHqeCKOrO HCCAeAOBaHHH odljeRTbl (J)HKCHpOBaAH 
b 2.5 %-hom TAiOTapaAbAerHAe h 1 %-hom OSO 4 Ha (J)occJ)aTHOM 6 ycJ)epe (pH 7.2), 
AernApaTHpoBaAH h 3aKAioqaAH b apaAAHT. Cpe3bi KOHTpacTHpoBaAH 4 %-hhm boa- 
HbiM pacTBopoM ypaHHAaueTaTa h UHTpaTOM CBHHua no PeHHOAbAcy, a Taione 
(J)occj)opHO-BOAb(J)paMOBOH khcaotoh (Tanep, 1974). 


© H3AaTejibCTB0 «HayKa», «riapa3HTOJiorHH», 1988 r. 
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Bhaoboh cocTaB HCCJieAOBaHHbix uecTOA h hx xo3neB 


Bha napa3HTa 

CTa^HH pa3BHTHH 

X03HHH 

Bo,o,oeM 

Caryophyllaeus laticeps 

IlpouepKOHA 

B3pOCJIbIH 

Tubifex tubifex 

Abramis brama 

PblOHHCKOe BOAOXpaHH- 

jinme 

Khawia armeniaca 

IlpouepKOHA 

B3pOCJIbIH 

Potamothrix hammo- 
niensis 

Varicorhinus capoeta 
sevangi 

03. CeBaH 

K . sinensis 

npouepKOHA 

T. tubifex 

npyAOBOe X03HHCTBO 

(BCCP) 


B3pOCJIbIH 

Cyprinus carpio 

npy^OBOe X03HHCTBO 
(HpocjiaBCKaB o6ji.) 

Archigetes sieboldi 

npouepKOHA 

Limnodrilus udekemi- 
anus 

PeKa JIaTKa (HpocjiaB- 
CKaB o6ji.) 


rHCTOXHMHMecKoe H3yqeHne >Kejie3 npoBOAHJin nocjie (J)hkc3uhh qepBefi b >kha- 
kocthx BaKepa, By3Ha, KapHya h UlaOoAama. rjiHKonpoTeHHbi onpeAejiHjiH PAS-pe- 
aKUHeft Ha cpe3ax, npe^BapHTejibHO o6pa6oTaHHbix AnacTa30H, oKpacKon ajibunaHo- 
BblM CHHHM no C/THAMeHy H TOJiyHAHHOBblM CHHHM. BblCIHHe >KHpHbie KHCJlOTbl 

BbiHBjiHJiH MeTo^OM OHmjiepa (Kohohckhh, 1974). 

06m,ee CTpoeHHe >Kejie3 HCCJieAOBajiH Ha rHCTOJiornqecKHx npenapaTax, oxpa- 
meHHbix napajibAerHAc^yKCHHOM c AOKpacKoft a30KapMHH0M no foMopH-ra6y. 

£I,jih BbincHeHHH BonpocoB, CBH3aHHbix c npoueccaMH Mopcj)oreHe3a c})poHTajib- 
Hbix >Kejie3 C. laticeps, Hcnojib30BajiH MeTOAbi UHTO^OTOMeTpnqecKoro onpeAejieHHH 
KOJinnecTBa J\ HK b n^pax, THMH^HHOByio aBTopa^norpac^Hio. J\ HK BbiHBjiHjin 
peaKuneft OejibreHa (BpeMH rnApojiH3a b 1 N HC1 cocTaBjiHjio 18 mhh npn 60°). 
U,HTOC})OTOMeTpHIO H^ep OCymeCTBJlHJlH OAHOBOJIHOBbIM MeTO^OM (CeJIHBaHOBa, 
ApxnnoB, 1974) A KoJiHqecTBo JX HK Bbipa>KajiH b ycjiOBHbix eAHHnuax. 

npn aBTOpaAHorpacj)HqecKOM hccji e^OBaHHH 4 3K3. C. laticeps MHoronpaTHo 
HHKydnpoBajin b 3 H-thmhahh6 npoAOJi>KHTejibHOCTbK) 4 q, nocjie qero cjieAOBajia 
OTMbiBKa qepBen b TeqeHne 6 q. 06mee BpeMH onbiTOB cocTaBJiHJio 48 q. B npouecce 
3KcnepnMeHTOB napa3HTOB co,nep>KajiH b pacTBope XeHKca c Ao6aBjieHHeM rjiK)K03bi 
npn TeMnepaType 18°. KoHueHTpaunn 3 H-THMHAHHa cocTaBJiHJia 5 mKh Ha 1 mji 
pacTBopa. PIpenapaTbi noKpbiBajin (j}0T03MyjibcneH Tnna M npn pa36aBjieHHH 1 : 5 
h SKcnoHnpoBajiH 20 cyT. PIpoueHT MeqeHbix n/jep onpe^ejinjiH no OTHomeHHio 
k 1000 npocMOTpeHHbix KJieTOK Ha cpe3ax Kan^oro H3 napa3HTOB. 

C uejibio onpeAejieHHH cj)yHKUHOHajibHOH pojin (})poHTajibHbix >Kejie3 nojiOBO- 
3pejibix C. laticeps h Archigetes sieboldi HHKyOnpOBajin b pa36aBJieHHbix pacTBopax 
HaTHBHon cbiBopoTKH KpoBH h HKejiqH jieuj,a (Abramis brama). CbiBopoTKy pa3BO- 
Ahjih pacTBopoM XeHKca b cooTHomeHHH 1 : 1 ajih C. laticeps h 1 : 3 — /yin A. sie¬ 
boldi h coAep>KajiH qepBeft b TeqeHne 30 mhh, 1,3, 6, 13 h 24 q npn 4—5°. B pacTBope 
>Kejiqn, pa3Be,neHHOH pacTBopoM XeHKca b cooTHomeHHH 1:1, nojioB03pejibix 
C. laticeps HHKyOnpOBajin 1, 3 n 6 q. KoHTpojieM nocjiy>KHjiH napa3HTbi, Henocpe/y 
CTBeHHO H3BjieqeHHbie H3 hx xo3neB, a Taione qepBH, coAep>KaBuiHecH b hhctom 
pacTBope XeHKca. 


PE3yjlbTATbI 

HccjieAOBaHHbie uecTOAbi odjia/jaiOT AByMH TnnaMH (J)poHTajibHbix >Kejie3 
(pnc. 1). >Kejie3bi nepBoro Tnna hohbjihiotch npn nona^aHnn napa3HTOB b Knuieq- 
hhk OKOHqaTejibHbix xo3neB. y npouepKOHAOB, a y A. sieboldi Ha Bcex CTa^HHx 


1 ABTOpbi Bbipa>KaiOT iviyOoKyio 6 jiaro,napHocTb coTpy^HHKy UHH AH CCCP, k. 6 . h. I\ B. CejiHBa- 
HOBOH 3 a nOMOLUb, OKa 3 aHHyiO B BbHIOJIHeHHH UHTO(j)OTOMeTpHMeCKHX HCCJieAOBaHHH. 
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Phc. 1. Cxeiwa yjibTparoHKOH opraHH 3 au.HH ^poHTajibHbix H MaTOHHbix >Ke;ie3 K. armeniaca. 

A — jioKaJiH 3 aunfl nepBoro h BTOporo throb >Kejie3 b CKOJieKce; B — c^pOHTajibHbie >Kejie3bi; B — MaTOMHbie 
>Ke^e3bi. 6m — 6a3ajibHan MeM6paHa, 6n — 6a3ajibHa« njiacTHHKa, 8C — BbipocT c cexpeTOM, ks. — KOMruieKc 
rOJIb^JKH, KM — KOJlbUeBaa MyCKyJiaTypa, M — MHTOXOHflpHH, M8 — MHKpOBOpCHHKH, MM — M aTOMHbie >KeJle3bI, 
mkt — MHKpoTpy6oHKH, mt — MHKpoTpHXHH, hu,t — Hapy>KHa« uHTonjia3Ma TeryiueHTa, nM — npoAOJibHan MycKy- 
JiaTypa, nr — naJioHKOBHAHbie Tejibixa, ce — ceKpeTopHbie rpaHyabi, cd — cenTOBHiiHbie aecMocoMM, co — cenpe- 
TopHbie OTpocTKH, cn — ceKpeTopHbifi npoTOK, $)M\ — 4)poHTajibHbie >Ke;ie3bi nepBoro THna, 4>m 2 — (J)pOHTa;]b- 
Hbie >Kejie3bi BTOporo Tana, anc — 3H ( nonjia3MaTHMecKaH ceTb, n — a^po. 


I 






















pa3BHTHH, OHH OTCyTCTByiOT. CTpyKTypHBH OpraHH3aUHH >KeJie3 Hen0J10B03peJlbIX 
h nojiOB03pejibix HepBen cxouHa h npeucTaBjineT co6oh CHHUHTnajibHoe o6pa30Ba- 
Hne. O^HaKo y HepBen pa3Horo B03pacTa >Kejie3bi cymecTBeHHo OTjiHnaioTCH 
no CTeneHH pa3BHTHH. >Kejie3HCTbiH annapaT mojioumx nepBen b nepnou hx pocTa 
h Mopcj)oreHe3a coctoht H3 HeMHoronHCJieHHbix, peuKO pacnojioweHHbix ynacTKOB 
UHTOnjia3MbI C OAHHM HJ 1 H UByMH HUpaMH, COe^HHeHHblX MOKUy C 060 H TOHKHMH 
OTpocTKaMH. OopMHpoBaHne >Kejie3 HannHaeTCH b CKOJieKce, a 3aTeM ohh noHBjin- 
iotch b cpeuHen h 3auHen nacTH Tejia. 3tot npouecc conpOBO>KuaeTCH yBejinneHneM 
HHCjia nuep h o 6 r beMa UHTonjia3Mbi chhuhthh. Han 6 ojiee pa3BHTbin >Kejie3HCTbin 
chhuhthh HMeioT nojioB03pejibie napa 3 HTbi. y C. laticeps w Khawia sinensis oh 
3anojiHneT napeHXHMy CKOJieKca, MeuyJiJinpHyio h nacTHMHo KopTHKajibHyio napeH- 
XHMy cpeuHen nacTH Tejia h npouoji>KaeTCH BnjiOTb jx o unppyca (XUBbiuoB, Kynep- 
MaH, 1979; Kuperman, Davydov, 1982). B CKOJieKce K. armeniaca CHHUHTnajibHan 
>Kejie3HCTan Macca pa3uejineTCH Ha TpH napajuiejibHO nuyiunx pnua, ji0KajiH30BaH- 
Hbix b MeuyjiJinpHOH napeHXHMe h 3aKaHHHBaiOLUHxcH okojio cyMKH unppyca 
(pnc. 1 , a; 2 , a; cm. bkji.). 

CeKpeT (j)poHTajibHbix >Kejie3 nepBoro Tnna 3JieKTpoHHonjiOTHbin, b Bnue yjyin- 
HeHHbix rpaHyji h (j)opMnpyeTCH b MHoronncjieHHbix UHKTnocoMax annapaTa 
rojibu>KH. CpeuHHH pa3Mep rpaHyji cocTaBJineT y C. laticeps n K. sinensis 0.81 X 
X0.25 mkm, ay K. armeniaca — 0.5X0.24 mkm. Han6ojibuine pa3Mepbi rpaHyjibi 
ceKpeTa npnoOpeTaiOT b ynacTKax >Kejie3, pacnojioweHHbix b CKOJieKce nepBen, 
rue y C. laticeps ohh MoryT uocTnraTb 6ojiee 3 mkm b jyiHHy. IJ,HTonjia3Ma >Kejie3H- 
CTOrO CHHUHTHH COUep>KHT UiepOXOBaTblH 3HAOnjia3MaTHHeCKHH peTHKyjiyM, cbo6ou- 
Hbie pnOocoMbi, mhtoxohuphh. B OTuejibHbix ynacTKax HaOjnouaiOTCH CKonjieHHH 
rjiHKoreHa h euHHHHHbie jinnHUHbie BKjiiOHeHHH. CexpeT >Kejie3 TpaHcnopTHpyeTCH 
no UHTonjia3MaTHHecKHM oTpocTKaM HenocpeucTBeHHO b Hapy>KHyio UHTonjia3My 
TeryMeHTa (pnc. 2, 6). BMecTe c cenpeTOM cioua >Ke nocTynaiOT najionKOBHUHbie 
Tejlbua, HBJIHIOlUHeCH THnHHHOH COCTaBHOH HaCTbK) nOKpOBOB KapHO({)HJIJIHU h npo- 
uyUHpyeMbie b ochobhom TeryMeHTajibHbiMH KjieTKaMH. Hapy>KHan uHTonjia3Ma 
TeryMeHTa HanOojiee HHTeHCHBHO 3anojmeHa ceKpeTopHbiMH rpaHyjiaMH b anHKajib- 
hoh o6jiacTH CKOJieKca, Kyua nouxouHT h OojibHian nacTb >Kejie3HCTbix otpoctkob. 
lloKpoBbi ocTajibHbix ynacTKOB CKOJieKca npaKTHnecKH CBoOouHbi ot rpaHyji ceK¬ 
peTa. 

Bbixou ceKpeTa bo bhcuihiok) cpeuy ocyiuecTBJiHeTCH UByMH cnocoOaMH: Mepo- 
KpHHOBblM, KOTOpblH, BepOHTHO, CJiy>KHT OCHOBHbIM nyTeM BbIBeueHHH npOUyKTOB 
ceKpeuHH b HopMajibHbix ycjioBHHx (J}yHKunoHHpoBaHHH >Kejie3HCToro annapaTa, 
H anOKpHHOBbIM. OoCJieUHHH CBH33 H C OTUeJieHHCM OT Hapy>KHOH UHTOnjia3MbI 
HeOojibuinx BbipocTOB, couepwaLunx HecKOJibKo ceKpeTopHbix rpaHyji (XtaBbiuoB, 
KynepMaH, 1979). 

r HCTOXHMHHeCKH B >KeJie3HCTOM CHHUHTHH BbIHBJIHeTCH 60 JlbUI 0 e KOJIHHeCTBO 
UHacTa 3 ope 3 HCTeHTHbix PAS-nojio>KHTejibHbix coeunHeHHH THna rjiHKonpoTenHOB 
(pnc. 2, e) . AHajiornHHbie pe3yjibTaTbi nojiyneHbi c noMorubio mctouob 3JieKTpoHHon 
THCTOXHMHH. 06pa60TKa yjlbTpaTOHKHX Cpe30B cj}OC(J}OpHO-BOJlbCt)paMOBOH KHCJIOTOH 
H36npaTejibHO KOHTpacTHpyeT rpaHyjibi ceKpeTa. TojiynuHHOBbiH chhhh He Bbi3biBaeT 
MeTaxpoMa3HH b MecTax jioKajiH3aunH >Kejie3, a ajibunaHOBbin chhhh oKpauiHBaeT 
>KeJie3HCTbIH CHHUHTHH, HO C OHeHb CJiaOOH HHTeHCHBHOCTblO. 3 t 0 CBHUeTeJlbCTByeT 
06 OTcyTCTBHH b cocTaBe ceKpeTa khcjimx rjiHKonpoTenHOB. OcHOBbiBancb Ha thcto- 
xHMHnecKOH KjiaccH(J)HKauHH 6 ejiKOBO-yrjieBOUHbix coeuHHeHHH (UlyOnn, Mornjib- 
Han, 1979), BbiHBJieHHbie h3mh b >Kejie 3 ax PAS-nojio>KHTejibHbie BeiuecTBa mo>kho 
OTHeCTH K THny HeHTpaJIbHbIX rjiHKonpoTenHOB. 

IlouaBjiHioiuee hhcjio nuep >Kejie3HCToro chhuhthh oOjiauaeT oKpyrjion (J)opMOH 
h BapbnpyeT b pa3Mepax ot 4 jx o 12 mkm. UnTocfiOTOMeTpHnecKH noKa3aHo HepaBHo- 
MepHoe pacnpeuejieHne JX HK b nupax chhuhthh h 3 HanHTejibHO MeHbinee ee kojih- 
necTBo, neM b UHnjionuHbix nupax 3htot, HaxouHiunxcH b HanajibHbix OTuejiax 
MaTKH nepBen (pnc. 3). nouoOHoe HBjieHne mo>kct 6 biTb CBH33HO c npHMbiM uejie- 
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Phc. 3. TncTorpaMMa pac- 
npeAejieHHH KOJinnecTBa 
JXHK b hap ax 3 htot (a), 
(JjpoHTajibHbix >Kejie 3 nep- 
Boro Tnna ( 6 ) h MaTOMHbix 
>Kejie3 ( 0 ). 

Flo och a6cuncc — npoueHT 
HAep, no och opAHHaT — ko- 
JlHHeCTBO JX HK B yCJIOBHbIX 
eAHHHixax 


HHeM (aMHT030M ) , npH KOTOpOM He npOHCXOAHT penjIHKaiXHH ZI,HK H B03M0>KH0 ee 
HepaBHOMepHoe pacnpeAeAeHHe b AonepHHx HApax. OTAeAbHbie ha pa >Kejie3 (yjxjm- 
HeHHbie hah raHTejieBHAHbie) C0Aep>KaT b kh>kaoh H3 cbohx nacTeft no HApbimny, 
mto Taione cxoaho c KapTHHOH aMHT03a (KHoppe, 1959; >Khhkhh, 1966). BMecTe 
C TeM B Me>KKJieTOHHbIX npOCTpaHCTBaX H B6JIH3H CHHUHTHH, SJieKTpOHHO-MHKpOCKO- 
nnnecKH o6Hapy>KHBaiOTCH MajioAH(})(})epeHUHpoBaHHbie h KaMdnajibHbie KJieTKH. 
3 H-THMHAHHOBan aBTopaAHorpacJ)HH noKa3ajia, hto b >Kejie3ax npncyTCTByeT 
He6ojibinoH npoueHT (ot 1.1 ao 3.5 %) HAep, HaxoAHiunxcH Ha pa3Hbix CTaAHHX 
MHTOTHneCKOrO UHKJia. 3 tO AaeT B03M0>KH0CTb npeAnOJIO>KHTb, MTO POCT H (J)OpMH- 
poBaHne >KeAe3 nepBoro THna ocymecTBAneTcn 3a cneT bhcapghhh b Hero KaM6naAb- 
HblX KAeTOK H HX CneUHaAH3aUHH, HApa KOTOpbIX BnOCAeACTBHH, BepOHTHO, AeAHTCH 
aMHTOTHHeCKH. 

B npouecce SKcnepnMeHTaAbHbix HCCAeAOBaHHH 6mao o6Hapy>KeHO aKTHBH3H- 
pyK)UI,ee B03AeHCTBHe CbIBOpOTKH KpOBH X03HeB napa3HTOB Ha HX >KeAe3HCTbIH 
annapaT. y>Ke npn HHKy6auHH nepBen b TeneHne naca >KeAe3HCTbie otpoctkh 
C. laticeps OKa3biBaAHCb nepenoAHeHHbiMH cenpeTOM (pnc. 2, e), KOTopbin b Macce 
3anoAHHA Hapy>KHyio uHTonAa3My noKpoBOB. TpexnacoBoe B03AencTBne cbiBopoTKoft 
npHBOAHT k noHBjieHHio b anHKaAbHOH nacTH CKOJieKca KpynHbix BbipocTOB Hapy>K- 
hoh UHTonAa3Mbi TeryMeHTa, 3anoAHeHHbix ceKpeTopHbiMH rpaHyAaMH (pnc. 2, d). 
OTAejieHHe sthx ynacTKOB anoKpHHOBbiM cnocodoM bcact k pa3pymeHHio noBepx- 
HOCTHoro caoh. HapHAy c sthm nponcxoAHT 3anoAHeHne cenpeTOM Hapy>KHOH 
UHTonAa3Mbi 6oKOBbix ynacTKOB CKOAenca, He6oAbinoe hhcao rpaHyA noHBAneTCH 
b noBepxHOCTHOM CHMnAacTe cpeAHHx OTAeAOB TeAa nepBeft. llocAe 13 n HHKydaunn 
nepBeft 3a cneT aKTHBHoro BbiBeAeHHH cenpeTa Hapy>KHan unTonAa3Ma pa3pymaeTCH 
no Been noBepxHOCTH CKOAeKca. BoccTaHOBAeHne nonpoBOB nponcxoAHT nepe3 
cyTKH nocAe HanaAa bo3aghctbhh. BHOBb cc})opMHpoBaHHaH Hapy>KHan UHTonAa3Ma 
He npeBbiuiaeT toaiuhhoh 1 mkm (no cpaBHeHHio c 2.5 mkm b HOpMe), coAep>KHT 
MHoronncAeHHbie rpaHyAbi cenpeTa h ayTO(})arocoMbi. 

Bo3AeftcTBHe cbiBopoTKH Bbi3biBaeT o6pa30BaHHe rpaHyA cenpeTa nepBoro Tnna 
h b KAeTKax TeryMeHTa CKOAenca A. sieboldi, KOTopbie b HOpMe noAHOCTbio OTcyT- 
CTByiOT (pnc. 2, e). OAHano HaM He yAaAocb Ha6AK)AaTb noHBAeHne cenpeTa b Ha- 
py>KHOH uHTonAa3Me TeryMeHTa y 3Toro BHAa napa3HTOB. 

CoAep>KaHHe nepBen b pacTBope XeHKca He OKa3biBaeT bahhhhh Ha 4>yHKUHOHH- 
poBaHHe hx >KeAe3HCToro annapaTa. B pacTBope >KeAnn y>Ke nepe3 1 — 2 n HHKy6auHH 
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noHBJiHioTCH OT^eTjiHBbie npH3HaKH nepeBapHBaHHH Hapy>KHbix TKaHen nepBeft, 
HO aKTHBH3aUHH HX >KeJie3 He npOHCXOAHT. 

>Kejie3bi BToporo THna hmciotch y Bcex nccjieAOBaHHbix bhaob Kapno(})HjijiHA 
(pnc. 1, a, 6). Ohh npeACTaBjieHbi OAHHOUHbiMH KjieTKaMH, ji0KajiH30BaHHbiMH 
b ochobhom b napeHXHMe CKOJieKca, a hx npOTOKH OTKpbiBaioTcn no Been ero noBepx- 
hocth (pnc. 4, a 6; cm. bkji.). >Kejie3HCTbie kjictkh Han6ojiee MHorouncjieHHbi 
y npouepKOH^OB h HenojiOB03pejibix nepBeft, h TOJibKO Bee ctbahh pa3BHTHH A. sie¬ 
boldi o6j\ajxa\OT xoporno pa3BHTbiMH >Kejie3aMH BToporo THna. Ohh 3anojiHHK)T 
noKpoBbi h napeHXHMy nepeAHeft nacTH, a OTAejibHbie kjictkh BCTpenaioTCH Ha bccm 
npoTH>KeHHH Tejia nepBeft, BnjioTb a o uepKOMepa. 

>Kejie3HCTbie kjictkh coACp>KaT OKpyrjibift ajieKTpoHHonjiOTHbin ceKpeT pa3Me- 
poM b cpeAHeM 0.45X0.28 mkm. Y A. sieboldi rpaHyjibi ceKpeTa HecKOJibKO Mejibne 
(0.35X0.26 mkm), KpOMe toto, kjictkh MoryT 6biTb CBH3aHbi uHTonjia3MaTHnecKHMH 
OTpocTKaMH, o6pa3yn CHHUHTHajibHyio ceTb. npOTOKH >Kejie3 BToporo THna, b otjih- 
nne ot nepBoro, yKpenjieHbi MHKpoTpyOonKaMH h OTAejieHbi ot Hapy>KHOH uhto- 
njia3Mbi TeryMeHTa cneuHajiH3HpoBaHHbiMH KjieTOHHbiMH KOHTaKTaMH THna cenTnpo- 
BaHHbix AecMOCOM ( pnc. 4, 6). AnHKajibHbie nacTH npoTOKOB orpaHnneHbi MeM6pa- 
hoh, pa3pbiBaeMOH TOJibKO b momcht BbixoAa ceKpeTa. U,HTonjia3Ma >Kejie3 jxae t 
peaKUHio Ha npncyTCTBHe OejiKOBbix cocahhchhh. 

HccjieAOBaHHbie Kapno(})HJijiHAbi, 3a hckjhohchhcm A. sieboldi , oOjiaAaioT pa3BH- 
TblMH MaTOHHblMH >KCJIC3aMH, npeACTaBJIHIOLUHMH C06OH MOAH({)HUH pOBaHHbie 
KjieTonHbie ajieMeHTbi, cjiaraiomne CTeHKy MaTKH (pnc. 1, a). YjibTpacTpyKTypHbie 
OCOOeHHOCTH CTeHKH M3TKH KapHO(})HJIJIHA paHee He 6bIJlH OnHCaHbl. flo HaUJHM 
AaHHbiM, CTeHKa coctoht H3 Hapy>KHoro 6e3T>uaepHoro UHTonjia3MaTHuecKoro 
CJIOH, Ha nOBepXHOCTH KOTOpOTO paCn0J10>KeHbI AJIHHHbie TOHKHe H3BHTbie MHKpO- 
bopchhkh, cnocoOcTByiomne, no-BHAHMOMy, npOABH>KeHHio hhu no TpyOnaToft 
MaTKe. Hapy>KHbift UHTonjia3MaTHuecKHH cjioh noACTHJiaeTcn 6a3ajibHOH njiacTHH- 
KOH (})H6pHJlJlHpHOH CTpyKTypbl H CJIOCM npOAOJIbHO-KOJIbUCBOH MyCKyjiaTypbl. 
HAepHbie ynacTKH kjictok (uhtohm) ynjiomeHHoft (})opMbi, pa3MepoM 3X10 mkm, 
COeAHHeHbl C H3py>KH0H UHTOnjia3MOH OTpOCTKaMH H COAep>KaT MHOTOMHCJieHHbie 
CBoOoAHbie pnOocoMbi h mhtoxohaphh. B uejiOM CTpyKTypHan opraHH3auHH MaTon- 
HOH CTeHKH KapHO(})HJIJIHA npeACTaBJIHCT C060H CHHUHTHH, aHaJlOrHHHblH TaKOBOMy 
hx noKpoBHbix TKaHen. OAHaKO MaTKa (})opMHpyeTCH b OHToreHe3e He nyTeM HHBarn- 
HauHH noKpoBOB, a caMOCTOHTejibHO, b pe3yjibTaTe AH(})(})epeHUHauHH nojiOBoro 
3anaTKa, o6pa3ytomerocn y>Ke y npouepKOHAOB. 

CpeAHHH OTAeji mbtkh Kapno(|)HJiJiHA npnoOpeTaeT >Kejie3HCTyio (J)yHKUHio. 
npH 3TOM UHTOHbl yBCJlHHHBaiOTCH B pa3MepaX, AOCTHran AO 30 MKM B AJIHHy. Hx 
UHTonjia3Ma coAep>KHT xopomo pa3BHTbift rpaHyjinpHbiH 3HAonjia3MaTHuecKHH peTH- 
KyjiyM, npnneM y C. laticeps oh HMeeT bha OTAejibHbix pacuinpeHHbix uncTepH 
(pnc. 4, e) y a y K- armetiiaca h /(. sinensis — apracTonjia3Ma b bhac MHoronncjieH- 
Hbix cnnpajibHbix CTpyKTyp, 3anojiHHiomHx Oojibiuyio nacTb uHTonjia3Mbi (pnc. 4, a). 
XapaKTepHbi rjiyOoKHe HHBarHHauHH, HanpaBJieHHbie k aapaM uhtohob. B uhto- 
njia3Me o6Hapy>KHBaioTCH OKpyrJibie ajieKTpoHHonjiOTHbie ceKpeTopHbie rpaHyjibi 
AHaMeTpoM b cpeAHeM 0. 28 mkm. IloACTHJiaiomaH Hapy>KHyio u,HTonjia3My 6a3ajib- 
Han MeMOpaHa o6pa3yeT MHoronncjieHHbie CKJiaAKH, hto, BeponTHO, CBH3aHO c pacTH- 
THBaHHeM MaTOHHOH CTeHKH npH ee 3anOJlHeHHH HHUaMH. 

CeKpeTopHbie rpaHyjibi H3 uhtohob TpaHcnopTHpyioTCH b Hapy>KHyio uhto- 
njia3My, HMeiomyio KpynHbie BbipocTbi ajihhoh ao 6.4 mkm, rAe nponcxoAHT HaKonjie- 
hhc ceKpeTa (pnc. 4, d) . CeKpeunn ocymecTBJineTCH KaK MepoKpHHOBbiM, TaK h 
anoKpHHOBbiM cnocoOaMH. 

HApa >Kejie3HCToro chhuhthh MaTKH C. laticeps , b OTjiHnne ot chhuhthh (})poH- 
TaJibHbix >Kejie3, oOjiaAaioT cxoahhm c HApaMH 3 htot KOJinnecTBOM JA HK (pnc. 3). 
JlHLUb He3HanHTejibHoe hhcjio HAep o6Hapy>KHBaeT MeHbmee C0Aep>KaHHe Z1HK. 
rio-BHAHMOMy, 3TO MO>KeT 6bITb CBH3aHO C B03MO>KHOCTbK) HX npHMOTO ACJieHHH. 
U,HTonjia3Ma MaTonHbix >Kejie3 o6Hapy>KHBaeT OTneTjiHByio peaKUHio Ha npncyT- 
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CTBHe BblCUIHX >KHpHbIX KHCJIOT H OeJIKOB H CJiaOyK) peaKUHIO Ha npHCyTCTBHe rjIHKO- 
npoTeHHOB. Bee 3to CBHueTejibCTByeT o jinnonpoTenHOBoft npnpoue cexpeTa. Kan 
y>Ke yKa3biBajiocb, MaTOHHbie >xejie3bi npnyponeHbi k cpeuHHM OTuejiaM MaTKH 
nepBeft. SjieKTpoHHo-MHKpocKonHnecKH hbmh noxa3aHO, hto b stoh o6jiacTH CKopjiy- 
noBan oOojionKa hhu noxpbiBaeTCH cjioeM, coctohiuhm h3 npouyKTOB cexpeunn 
>Kejie3 (pHC. 4, e) . 3tot cjioh coxpaHHeTcn h nocjie npouBH>KeHHH hhu b uncTajibHbie 
OT^ejibi MaTKH, a TaK>Ke y BbiuejieHHbix H3 nepBeft hhu. 


OBCy^AEHME 


Ba>KHbIM HBJIHeTCH Bonpoc O npOHCXO>KUeHHH H (J)yHKUHOHaJIbHOM 3HaneHHH 
(f)pOHTaJIbHbIX H MaTOHHbIX >KeJie3 y HCCJieUOBaHHbIX KapHO(J)HJlJIHA. 

YjibTpacTpyKTypHbie oco6eHHOCTH cf)poHTajibHbix >xejie3 nepBoroTHna CBHueTejib- 
CTByK)T O6 HX B03HHKH0BeHHH nyTeM MOUH(f)HKaUHH nOKpOBOB CKOJieKCa. Ha 3TO 
yKa3biBaeT HenocpeucTBeHHan CBH3b >xejie3 c Hapy>KHoft uHTonjia3Moft, b TOJimy 
KOTopoft nocTynaeT cexpeT, a TaK>xe (J)opMHpoBaHHe b >xejie3HCTOM chhuhthh 
Hapnuy c ceKpeTopHbiMH rpaHyjiaMH najiouKOBHUHbix Tejieu — thhhhhoh coctbbhoh 
nacTH TeryMeHTa KapHO(j)HJUiHu. Bo3Mo>KHocTb npoHexo^AeHHH >Kejie3 uaHHoro 
THna H3 noKpoBHbix ajieMeHTOB o6cy>KAajiacb paHee h upyrHMH aBTopaMH (Hayunga, 
1979; Richards, Arme, 1981). OyHKunn 3thx >Kejie3 b ochobhom CBH3biBajiacb 
c npHKpenjieHHeM napa3HTOB k CTeHKe KHuieuHHKa (Mackiewicz, 1972). B HauiHX 
OnbITaX B03AeHCTBHe CbIBOpOTKH KpOBH X03HCB, COUep>KaLUeH HMMyHHbie (J)aKTOpbI, 
npHBOAHJio k aKTHBHOMy ceKpeTOo6pa30BaHHK) h BbixoAy cexpeTa. Bbixou cexpeTa 
Ha CKOJieKce, HMeioiuero HaH6ojiee TecHbift KOHTaKT c tkbhhmh xo3neB h CTHMyjiH- 
poBaHHe cexpeuMH cbiBopoTKoft, uaeT ocHOBaHHe npeunojio>KHTb 3aiuHTHyio (J)yHK- 
UHK) cenpeTa, HanpaBjieHHyio Ha HeHTpajiH3auHK) HMMyHHoro bo3AChctbhh xo3neB. 
3thm o6T>HCHneTCH h noHBJieHHe cexpeTa nepBoro THna y A. sieboldi nocjie couep>Ka- 

HHH HX B CbIBOpOTKe KpOBH pbl6, TOT^a KaK B HOpMe 3TOT BH J\ CBOH >KH3HeHHbIH UHKJI 
ocymecTBJineT b nojiocTH Tejia ojiHroxeT, rue HMMyHoaKTHBHOCTb Bbipa>xeHa 
b ropa3UO MeHbmeH CTeneHH, neM y no3BOHOHHbix >KHBOTHbix (Kynep, 1980). 
3amHTHan (j)yHKUHH cneunajiH3HpoBaHHbix b >xejie3HCTOM HanpaBjieHHH ynacTKOB 
noKpoBHoro chhuhthh noxa3aHa h y npeucTaBHTejien uecTOU OTpn.ua Pseudophyl- 
lidea (JlaBbiuoB, 1981). 

>Kejie3bi BToporo THna b Mopcf)0(f)yHKUHOHajibHOM nuaHe uocTHraioT Ooubineft 
cneunajiH3auHH, neM nepBbift Tnn >xejie3. Ohh He CBH3aHbi b CBoeM nponcxo>KueHHH 
c 3JieMeHTaMH noKpoBOB. OcoOeHHocTH hx yjibTpacTpyKTypbi npe3BbinaHH0 cxouhh 
c TaxoBbiMH >xejie3 npoHHKHOBeHHH nceBuocf)HjijiHUHbix uecTOU (ZlaBbiuoB, Kynep- 
MaH, 1979; Kuperman, Davydov, 1982). npH3HaBan 3a >KeJie3aMH BToporo THna 
(J)yHKUHKD >Kejie3 npoHHKHOBeHHH, JieTKO o6T>HCHHTb HX npeHMynreCTBeHHOe pa3BHTHe 
y npouepxoHUOB Kapnocf)HJUiHU. B npouecce CBoero pa3BHTHH npouepxoHUbi MHrpn- 
pyiOT H3 3auHHx otucjiob Tejia ojinroxeT b nepeuHHe (KyJiaKOBCKan, 1952). flouoO- 
Han MHrpauHH CBH3aHa c npeouojieHHeM TKaHeBbix OapbepoB b BHue MHoronncjieH- 
Hbix unccenHMeHTOB, pa3uejiHK)iuHx uejiOM ojinroxeT. A. sieboldi , oOjiauaioiuHH 
HanOoJiee pa3BHTbiMH >KeJie3aMH, Ha 3aBepuiaK)iueM 3Tane CBoero >KH3HeHHoro 
UHKjia uoji>xeH pa3pyuiHTb CTeHKy Tejia ojinroxeTbi h BbiHTH bo BHeuiHioio epeuy. 
npH napa3HTHpOBaHHH B KHHieHHHKe KapHO(f)HJIJIHUbI He npOHHKaiOT TJiyOOKO 
B TKaHH,B CBH3H C HeM >KeJie3bI BTOpOTO THna (>KeJie3bI npoHHKHOBeHHH) y HHX npeu- 
CTaBJieHbl JIHLUb OUHHOHHbIMH KJieTKBMH. 

3fiua KapHO(J)HJIJIHU BbIUeJIHK)TCH no Mepe HX (J)OpMHpOBaHHH B nOJIOCTb KHHien- 
hhkb pbi6, a He BbiBounTCH BMecTe c HJieHHKaMH hjih ynacTKaMH CTpoOnjibi, xax 3to 
npOHCXOUHT y OoJlbUIHHCTBa UeCTOU. B CBH3H C 3THM (j)yHKUHH MaTOHHbIX >KeJie3, 
BepOHTHO, CBOUHTCH K 3aiUHTe HHU JIHnOnpOTeHHOBbIM CeKpeTOM npH npOXO>KUeHHH 
hx nepe3 xHMHnecKH aKTHBHyK) epeuy KHnienHHKa. 
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FUNCTIONAL MORPHOLOGY OF FRONTAL AND UTERINE GLANDS IN CESTODES 
OF THE ORDER CARYOPHYLLIDEA 

V. G. Davydov, L. G. Poddubnaya 
S UMMA RY 

By means of hystochemical and electron microscopy methods frontal and uterine glands in four 
members of caryophyllid cestodes at different stages of their ontogenesis have been studied. Two 
types of frontal glands were found out; glands of the first type are formed due to specialization of 
scolex integument and are connected with the protection of worms from the hosts immune effect. 
Glands of the second type are separated from the integument by cellular contacts. 

Uterine glands are a modificated wall of the parasite’s uterus. The glands secretion provides the 
protection of eggs during their penetration through the medium of the definitive host’s gut. 



BAeuKa k ct. B . f. Jlaeudoea u dp. 



Phc. 2. yjibTpacTpyKTypa h rHCTOXHMHH (J)pOHTajibHbix >Ke.ne3 nepBoro THna KapHO(|)HjyiHAHbix uecToa. 

a — oGiUHtt bha pacnoJio>KeHHfl >xe;ie3 b CKOJieKce K. armeniaca , X200; 6 —yjibTpacrpyKTypa nonpoBOB 
annKaJibHoro yuacTKa cKOJieKCa b HopMe y C. laticeps , X9900; 6 — HeHTpajibHbie rjiHKonpoTeMHbi b >Ke;ie3ax 
CKOJieKca C. laticeps, X200; a — >Kejie3HCTbiH chhuhthh nocjie co^ep>KaHHfl C. laticeps b cbiBOpOTKe KpoBH 
b TeMeHne 1 m, X2400; d — BbipocTbi Hapy>K hoh uHToruia3Mbi TeryMeHTa, HanoJiHeHHbie ceKpeTopHbiM h rpaHy- 
jiaMH nocjie TpexqacoBoro B 03 AencTBHH Ha C. laticeps cbiBopoTKon KpoBH, X4950; e — otpoctkh >Kejie3HCTbix 

KJieTOK A. sieboldi, X 10000. 

06o3HaHeHHH TaKHe >Ke, Kan Ha pnc. 1. 
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Phc. 4. yjibTpaCTpyKTypa 4 ) P OHTajlbHbIX >Kejie3 BToporo THna (a, 6) h iviaTOHHbix >KeJie3 (3— c) 

KapHO(})HJUIHA. 

a — npoTOKH >Kejie3 K • armeniaca no,n, Hapy>KHOH Li,HTonjia3MOH TeryiueHTa, X 26 000; 6 — anHKajibHbift y^aCTOK 
>Ke^e3HCToro npOTOna K- armeniaca, X39 000; e — uhtohm m aTOHHbix >Kejie3 C. laiiceps, X7500; e — rpaHy- 
jinpHbiH 3H^onjia3MaTHMecKHH peTHKyjiyM b uHTOHax /(. armeniaca, X 24 000; d — uhtoh jia3MaTHMecKHG Bbipoctbl 
CTeHKH m3tkh c ceKpeTOM, X9900; e —ynacTOK cKopjiynoBOH o6o;iohkh HHii,a H3 >Kejie3HCToro oiyiejia mbthh 

K • armeniaca, X 26 000; or — o6o;io4Ka hh u,a. 

06o3HaMeHHR Tan ne >Ke, nan Ha pac. 1. 


